Objective: Maintaining physical health in the presence of severe mental illness remains a challenge. The aims of this study were to identify the most pressing physical health problems of long-term psychiatric in-patients and to identify vulnerable subgroups, as part of a multi-phased programme evaluation project to improve service delivery to and quality of care of long-term patients in Weskoppies Hospital. Method: Regular nursing statistics on vital data, infections, injuries, deaths, and adverse incidents, as well as clinical file data, infection-control statistics and dietician statistics were recorded for 268 long-term in-patients at Weskoppies Hospital over six months. Adverse incidents including aggression were recorded because of their potential for injury and nursing implications. Subgroups of patients were compared using two-way tables and Fisher's Exact Tests, or Mann-Whitney-U and KruskalWallis tests. Results: The blood pressure of hypertensive patients was well controlled. Prevalent problems were epilepsy, respiratory tract infections, and injuries (accidental and from fighting or assault). Most vulnerable are older male patients (prone to respiratory tract infections and lower body weight); patients with cognitive disorders (prone to any injury, especially accidents and falls); and younger male patients (prone to aggression and resultant injury). Conclusion: Increased screening should be conducted for older underweight male patients (for chronic respiratory or infectious diseases that might cause cachexia) and of patients with cognitive disorders or who have fallen (for treatable risk factors for falling and preventative measures). More patients should be referred for special diets. Nursing interventions should be emphasised more with aggressive and irritable patients.
Introduction
Maintaining general physical health in the presence of severe mental illness remains a daunting challenge internationally. [1] [2] [3] [4] [5] For psychiatric in-patients, and in particular for long-term psychiatric in-patients, the challenge of maintaining physical health often relates to inadequate monitoring of their physical problems by the treating team. 1 On the other hand, inadequate self-report by the patients themselves of physical symptoms -which might be a function of psychosis or cognitive impairment -might also contribute to poor physical health maintenance.
Much of the previous research on physical-health problems of long-term patients has been done in the context of long-term care in nursing homes, more so than in the context of long-term psychiatric patients. Messinger-Rapport et al. identify the following as prominent medical issues in long-term care and provide guidelines for their treatment: heart failure, vitamin D, falls, diabetes mellitus, blood pressure, anaemia, clinical nutrition, pressure ulcers, clostridium difficile infection, and insomnia. 6 More specifically, Fisher et al. found the following prevalence of physical health problems in 330 long-stay psychiatric inpatients: any medical condition 84%; obesity 31%; serious respiratory problems 24%; dental problems 23%; hypertension 17%; gastro-intestinal disorder 17%; cardiovascular problems 17%; diabetes mellitus 14%; thyroid disease 12%; swallowing disorder 12%; epilepsy 12%; and tardive dyskinesia 12%. 7 A substantial number of patients suffered from more than one medical condition. 7 Similarly, Placentino et al. found medical comorbidity in 62.6% of 426 long-term psychiatric in-patients in residential facilities. 8 On the whole, previous studies have focused on four main physical health issues: body weight, infections, falls, and aggression.
Body weight has been shown to change in any direction in patients with severe mental illness. Although patients on long-term antipsychotic treatment have mostly been demonstrated to gain weight, the opposite has also been found, indicating the need for personal follow-up of patients. 9 Obesity among psychiatric inpatients has been ascribed to psychiatric settings that contribute to obesity through increased energy intake and reduced energy expenditure. 10, 11 Of equal concern is the problem of low body weight in longterm psychiatric in-patients. According to Salokangas et al., a low body mass index is an indicator of poor functioning in male longterm patients with schizophrenia. 12 Also, patients with dementia-related disorders are prone to weight loss and malnutrition, and this may be partly related to requiring help with eating, monotonous meals, unfamiliar or unappetising food, the way that food is served, and cultural preferences. 13 Malnutrition, in turn, is a predictor of mortality. 13 Infections have been reported to be more prevalent in psychiatric patients than in the general population. For example, the prevalence of Hepatitis A has been found to be 33% in psychiatric in-patients, Hepatitis B 24-32%, Hepatitis C 19-21%, Tuberculosis (TB) 20%, HIV infection 10-29% and syphilis 12-25%, depending on the specific psychiatric population studied. 2, [14] [15] [16] [17] Acute respiratory tract infections also take their toll in psychiatric patients: Patients with advanced dementia in long-term care often get pneumonia in the last six months of life (64% prevalence) and it is often a terminal event. 3 Surprisingly, when patients with dementia were compared prospectively to patients without dementia in nursing homes, those with dementia were found to have lower overall rates of infection and lower mortality rates. 18 Falls are another physical health concern in long-term psychiatric patients. Patients with dementia and delirium or confusion are at a particularly high risk of falling, with institutionalised patients having a 75% yearly prevalence of falls. 6, [19] [20] [21] [22] [23] Gait apraxia and unsteadiness often play a role in these falls. 6, 19, [23] [24] [25] [26] [27] Moreover, these patients' increased risk of falling has much to do with side-effects of psychotropic medicationsespecially antipsychotic medications, but also antidepressants, mood stabilisers, and sedatives -or with ECT. 4, 6, 20, [23] [24] [25] Additional factors that increase the risk of falling include female gender, atherosclerotic disease, obesity, lower limb abnormalities, hearing or vision deficits, elevated temperature, anaemia, vitamin D deficiency and postprandial hypotension. 4, 6, 20, 22, 23 Most falls occur when a patient tries to stand up from a sitting position (orthostasis), tries to get out of bed, or tries to walk to the bathroom at night. 6, 22 In a study of 825 patients admitted for rehabilitation following acute medical illness or a surgical procedure, a previous history of falls has been demonstrated to be the most important predictor of further falls. 23 Aggressive and other problematic behaviours are reported to be common among long-stay psychiatric in-patients. 7 For example, 79% of the population of a long-stay in-patient psychiatric study of 330 patients had committed physical assault in the past (15% in the previous 30 days); 63% had had violent episodes in the past (14% in the previous 30 days); and 74% were considered 'long-term-dangerous' to themselves or others (28% in the previous 30 days). 7 Only 21% of the patients had had no problematic behaviours in the past. 7 More specifically, research on gender-related risk of aggressive behaviour has yielded contradictory findings: The balance of evidence suggests that male psychiatric in-patients tend to have more aggressive behaviour, especially a higher frequency and intensity of verbal aggressive behaviour. [28] [29] [30] Aggressive behaviour has also been found to be associated with involuntary admission and closed wards, or the locking of ward doors -in acute psychiatric in-patients. 31, 32 One interpretation is that the imposition of restrictions on patients exacerbates the problem of violence but, on the other hand, patients end up in closed wards because of their aggression. 31, 32 Furthermore, new psychiatric in-patients with aggressive behaviour are hospitalised for longer and have an earlier onset of illness than their non-aggressive counterparts. 33 With regard to substance use, although alcohol use is reported to be associated with high levels of aggression, cannabis use is not. 31 Unfortunately, the latter reference did not record data on, for example, Methamphetamine use specifically.
The aims of this study were to identify the most pressing physical-health problems faced by long-term in-patients at the local specialist psychiatric hospital, and to identify specific vulnerable subgroups. It was hoped that the findings would aid the clinical management of long-term in-patients and inform institutional decisions about the services offered at Weskoppies Hospital.
Method

Setting
Weskoppies Hospital in Pretoria in Northern Gauteng is a specialist psychiatric hospital that renders general adult psychiatric services to a large geographical catchment area, and also offers child services and forensic psychiatric services. Both in-patient and out-patient services are offered. In addition to the acute in-patient services, there is a decreasing number of longterm in-patients who are either undergoing extended psychiatric rehabilitation or their problems are of such a nature that previous attempts at community placement have failed. At the time of this study the hospital had 1067 beds.
Design
The study was a quantitative, descriptive audit combining clinical file data as well as regular nursing and other statistics relating to the physical health of the long-term in-patients in Weskoppies Hospital. This study formed a part of a larger multi-phased programme evaluation project to improve the clinical service delivery to and quality of care of the long-term patients in Weskoppies Hospital.
Subjects
The study subjects included all long-term psychiatric in-patients in Weskoppies Hospital between 1 April and 30 September 2007. Data was collected from ten wards: four open male wards, one semi-closed male ward, one closed male ward, three open female wards, and one closed female ward.
Outcome measures
Regular nursing statistics on vital data, infections, injuries, deaths, and adverse incidents were recorded for all long-term in-patients at Weskoppies Hospital over the six-month study period. Adverse incidents -including verbal or physical aggression, oppositionality or non-compliance with hospital rules, harassing fellow-patients, and cannabis or other substance abuse -were recorded because of their potential to result in injury or other physical-health problems, as well as their implications for psychiatric nursing.
In addition, clinical file data was recorded on general demographic information, current primary DSM-IV diagnoses, general medical conditions diagnosed previously or on routine or emergency physical examinations during the study period, special investigations requested, referrals to other medical/paramedical specialties and acute sedation prescribed. Regular infectioncontrol statistics and dietician statistics were also recorded.
Data management and statistical analysis
The data on all physical health problems was transferred onto study-specific data sheets approved by a statistician from the Department of Statistics, University of Pretoria. Individual patients' physical-health data -recorded from a number of different sources -was integrated with their demographic and clinical data. Multiple incidents were consolidated for each patient -e.g. separately recorded instances of injury due to falls were summated per patient. Patient means were calculated of vital data taken at regular intervals -e.g. monthly body weight and blood pressure. Daily infection statistics were converted to mean monthly statistics.
Where the data frequencies allowed, subgroups of patients were compared with respect to the variables of interest using twoway tables and Chi-Square or Fischer's Exact tests, as well as Mann-Whitney U or Kruskal-Wallis tests. Patients with missing data were excluded from analyses. The analyses were conducted by the Department of Statistics, University of Pretoria.
Ethics
This study received ethics approval from the Research Ethics
Committee of the Faculty of Health Sciences, University of Pretoria. A waiver of written informed consent was granted for this study, which was exclusively records-based. Written consent to access clinical and hospital records was obtained from the Chief Executive Officer of Weskoppies Hospital. Patient confidentiality was ensured by using unique subject numbers and codes on study-specific documentation. Table I describes the demographic and clinical characteristics of the study population. Almost two-thirds of the study population were older than 45 and almost two-thirds were male. Nearly two-thirds of the study population suffered from a psychotic disorder, including schizophrenia, schizoaffective disorder, delusional disorder, substanceinduced psychotic disorder and psychotic disorder due to a general medical condition.
Results
The mean body weight of the older patient group was significantly less than that of the younger patient group. (p<0.001) (Figure 1) . Although the mean blood pressure of the patients with a diagnosis of hypertension (124/79mmHg) Weight was statistically significantly higher than that of the rest of the patients (118/76mmHg) (p<0.001 and p=0.002 for systolic and diastolic blood pressure respectively), it was well within the normal range, and the difference was not clinically significant (Table I) . The most prevalent physical health problems are summarised in Table II . After hypertension (26%) and epilepsy (23%), the most prevalent health problem was respiratory tract infections (18%). Injuries were a significant problem. Lacerations accounted for most of the injuries (15% of all the long-term patients sustained lacerations during the study period), followed by abrasions (11%). * The percentages do not add up to 100% since some of the patients suffered from multiple physical-health problems. from respiratory tract infections and injury due to falls than the younger patients (Table III and Figure 2) . A significantly greater proportion of younger patients (≤45 years) showed aggression and other adverse incidents, as well as injury due to fighting or assault than the older patients (Table III and Figure 2) . A significantly greater proportion of male patients than female patients showed aggression and other adverse incidents, injury due to fighting or assault, as well as respiratory tract infections (Table III and Figure 3) . A significantly greater proportion of patients with cognitive disorders (dementia or mental retardation) sustained any kind of injury -particularly accidental injury, injury due to falls, abrasions and lacerations -when 
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Accidental injury (13%) occurred more frequently than injury after fighting or assault (10%), even though physical aggression (12%) was a common occurrence. Falls were the single most common cause of injury (11% of patients). Although 26% of patients had been diagnosed as hypertensive (Table I) , only 13% of patients were receiving special "cardiac/hypertension" diets (Table II) . The data indicated a relatively low prevalence of physical health problems and allowed for the statistical analysis of only a few of the most prevalent problems.
When analysed by age subgroups, a significantly greater proportion of older patients (>45 years) suffered Respiratory tract infections (more in cognitive, and mood-and-other disorders) p 0.0018 ** Any infection (more in cognitive, and mood-and-other disorders) p 0.0022 ** * = statistically significant at the 0.05 level ** = statistically significant at the 0.01 level compared to patients with other diagnoses (Table III and  Figure 4) . A significantly smaller proportion of patients with psychotic disorders contracted respiratory tract infections or other infections in comparison with patients with other diagnoses (Table III and Figure 4 ). Seven patients died during the study period. Table IV summarises their demographic and clinical data, and likely causes of death.
Discussion
In summary, the main findings of this study were:
• The blood pressure of the hypertensive patients appeared to be well controlled;
• Other prevalent physical health problems included epilepsy, respiratory tract infections, and injuries (mostly lacerations, mostly accidental, and mostly due to falls, although fighting and assault also frequently resulted in injury); • Older patients' (>45 years) body weight was statistically significantly lower than that of the younger patients; • Older patients (>45 years) and male patients were statistically significantly more prone than other subgroups to respiratory tract infections; • Younger patients (≤45 years) and male patients were statistically significantly more prone than their counterparts to aggression and other adverse incidents, as well as to injury due to fighting or assault; • Patients with cognitive disorders were significantly more likely than patients with other diagnoses to sustain any type of injury -especially accidental injury and injury due to falls that result in lacerations and abrasions; and • Patients with psychotic disorders were significantly less likely than patients with other diagnoses to contract any kind of infection.
Although the blood pressure of hypertensive patients appeared to be well controlled, only 13% of the patients were receiving special "cardiac/hypertension" diets. In addition to increasing referral to the hospital dietician, nursing staff might benefit from refresher training on how to measure blood pressure appropriately, especially in older patients, as well as on the importance of orthostasis. 6 The prevalence of the metabolic syndrome in these long-term patients is presently being investigated in a separate local study. It is notable that the high prevalence of hypertension among the long-term patients is reflected also among the seven patients who died during the study period (Table IV) . It is possible that hypertension may have been a contributing factor in their deaths. The low body weight of the older patients may be a cause for concern. However, it is a limitation of the study that the patients' heights were not measured, and hence their body mass indices could not be calculated to determine if they were actually underweight. Nevertheless, one wonders about possible dietary insufficiency. Only 9% of patients were receiving special "nutrient deficiency" diets (Table II) . This proportion might possibly be increased in future.
However, low body weight is not always an indication of malnutrition and the pathophysiological mechanism is not always that of starvation. 6 A common alternative mechanism may be the anorexia/cachexia syndrome that is directly related to underlying inflammatory states, such as is found in AIDS, cancer, rheumatoid arthritis, renal problems, chronic obstructive airways disease (COPD), ischaemic cardiomyopathy, and infectious diseases. 6 Cachexia, unlike starvation, is resistant to hypercaloric feeding. 6 Hence, the older patients with low body weight should have their body mass indices calculated, and might fruitfully undergo screening for underlying inflammatory conditions such as cancer, COPD, rheumatoid arthritis and ischaemic cardiomyopathy. 6 More especially perhaps, they should undergo screening for chronic infectious diseases, including TB, HIV and syphilis. 5, 16, 17 It should be noted, though, that some of the traditional methods of screening have been reported as inadequate. 5, 16, 17 The management of the respiratory health of the older and male patients is also a cause for concern. Of the 18% of patients who had confirmed respiratory tract infections, only half of them were being monitored by the infection-control department (Table II) . Although the higher rate of respiratory tract infections among older and male patients might possibly reflect mostly acute viral upper respiratory tract infections, the possibility that these patients might have undiagnosed chronic respiratory problems (that might contribute to low body weight through cachexia) is worrying. In this study the prevalence of previously diagnosed COPD was only 4% (Table II) and only two patients were being treated for TB. Ideally, the older and male patients should undergo thorough screening for COPD and TB.
The surprising finding that the patients with psychotic disorders were less likely than patients with other diagnoses to suffer from any kind of infection might not be reliable and might perhaps rather indicate an impaired ability to report physical-health problems to the staff. The possibility that patients with psychotic disorders might have a high prevalence of previously undiagnosed chronic respiratory problems or other chronic infectious diseases, for example, should ideally be investigated through proper screening.
The relatively high prevalence of accidental injury and falls in this study, especially among patients with cognitive disorders, calls for a renewed emphasis on preventative measures. First, at-risk patients need to be identified. In this regard, the simple mnemonic in Messinger-Rapport et al. of "Safe and Sound" may offer a cost-effective way of screening for risk factors of falling: Strength problems; Alcohol in excess; Food-associated hypotension; Environmental factors; Atherosclerotic disease (syncope); No freedom (restraints); Drugs; Sight (and hearing) problems; Orthostasis; Unsteady balance; Nocturia; Delirium. 6 Moreover, it is important to screen for anaemia that may cause not only falls, but also myocardial infarction, fatigue, mobility impairment, functional impairment and an impaired quality of life. 6 Interestingly, Olsson et al. demonstrated in 364 residents of long-term care facilities diagnosed with dementia that a clock test of visuo-spatial ability may predict the risk of falling, and thus offer an opportunity for preventive intervention. 27 Such screening -or at the least, such secondary evaluation of patients who have fallen -would inform a targeted approach to the prevention of falls. 21, 23 Alongside targeted interventions, multidisciplinary multiple intervention programmes have been recommended, including alert bracelets, attention to flooring and corridor lighting, additional exercises (as might be done in physiotherapy) and hip protectors. 21, 23 Notably, restraint does not necessarily reduce falling -cf. Weintraub & Spurlock who studied the files of 767 patients treated in a psychogeriatric in-patient unit and found that a reduction in the use of restraints did not result in increased falling. 26 Although the prevalence of physical aggression in this study is slightly lower than that reported by Fisher et al., the finding that the younger and male patients were more prone than their counterparts to aggression, other adverse incidents, and injury due to fighting or assault is well described in the literature. 7, 28 These patients might benefit from a renewed emphasis on nursing interventions such as engaging in strategic non-interaction with patients who are judged to be irritable and likely to be aggressive (i.e. being flexible and tolerant). 31 This study's design of monitoring regular nursing statistics, as well as infection-control and dietician statistics, and integrating the various sources of data with available demographic and clinical data per patient made possible some original findings. The fact that the results of this study are mostly supportive of international studies suggests that these findings might be generalisable. It is notable that the prevalence of substance-related problems was lower in this study than in previous studies (Table II) . 7, 35, 36 This might relate to the fact that file data on substance abuse was recorded here, instead of questionnaire data that is usually considered more reliable. 37 The study had a number of limitations. Some clinical information was not recorded in sufficient detail: First, the distinction between acute and chronic respiratory tract infections was not recorded clearly on all the relevant data sheets, and neither were the distinctions between upperand lower-, or between viral-or bacterial respiratory tract infections. Hence, the assumption that most of the respiratory tract infections diagnosed during the study period were acute viral-upper-respiratory tract infections might not be justified, even though it is known that TB was excluded from those respiratory tract infections. Second, it would have been useful to have recorded the presence or absence of polydipsia. 38 Moreover, patients' height was not recorded, which precluded a calculation of their body mass indices, which in turn made it impossible to determine the prevalence of patients who were either underweight or overweight. Whereas a figure for the prevalence of obesity might have helped in interpreting the finding in this study of a high prevalence of falls in patients with cognitive disorders, a prevalence figure of patients who were underweight might have helped in interpreting the older patients' body weight, which was lower than that of the younger patients.
Furthermore, the small study population and the sparseness of the data precluded an analysis of specific predictors of physical health problems, such as, for example, the potential effect of medication on patient falls in this study. Another limitation is that this was a retrospective study, which means that causality could not be determined for significant correlations. The number of patients that had to be excluded from some analyses due to missing data amounted to just over 20% in some instances (Figures 2-4 ) and this may have had an impact on the validity of the results. This problem of missing data arose due to the fact that individual patients' physical-health data -recorded from various sources -had to be integrated with their demographic and clinical data, and not all patients had all kinds of data available.
In managing the above-identified physical-health problems, three subgroups of long-term psychiatric in-patients might benefit either from specific screening activities or from nursing or other paramedical interventions:
• The older male patients who are prone to respiratory tract infections and lower body weight; • The patients with cognitive disorders (dementia or mental retardation) who are vulnerable to any kind of infection or injury, especially accidental injury and falls; and • The younger male patients who are prone to aggression and resultant injury.
Recommendations
The following interventions are recommended:
• Continue the current practice of routine vaccination against influenza of all older and long-term psychiatric in-patients to help alleviate their burden of respiratory tract infection; • Screen the older male long-term patients, as well as those with enduring psychotic disorders, who are also underweight for respiratory conditions such as COPD and TB that may cause chronic inflammatory states and cachexia; • Screen the older male long-term patients, as well as those with enduring psychotic disorders, who are also underweight for other chronic infectious diseases, including HIV and syphilis; • Screen all patients who have fallen and patients with cognitive disorders for the presence of treatable risk factors of falling using the mnemonic above, the clock test of visuo-spatial ability, as well as a finger-prick haemoglobin level; • Treat and apply possible relevant prevention strategies for all patients whose screening results for the above conditions are positive; • Refer more long-term psychiatric in-patients to dieticians, with a view to: a) prescribing more special "nutrient deficiency" diets to underweight patients for whom screening did not identify a specific chronic inflammatory condition; b) prescribing more special "cardiac/hypertension" diets to hypertensive patients; and c) prescribing additional fibre in the meals of patients with postprandial hypotension; 6 • Refer more long-term psychiatric in-patients with respiratory tract infections to the infection-control department for monitoring; and • Arrange refresher training for nurses regarding orthostasis, the appropriate measurement of blood pressure (especially in older people), and interventions for the management of aggressive and irritable patients.
Conclusion
The most pressing physical health problems faced by longterm patients in Weskoppies Hospital are hypertension, epilepsy, respiratory tract infections and injury (mostly accidental but also from fighting and assault). The most vulnerable subgroups of patients appear to be the older male patients who are prone to respiratory tract infections and lower body weight; the patients with cognitive disorders who are vulnerable to any infection or injury, especially accidental injury and falls; and the younger male patients who are prone to aggression and resultant injury.
The clinical management of the long-term in-patients might benefit from increased and thorough screening of older and underweight male patients for chronic respiratory conditions, chronic infectious diseases and other conditions that might cause cachexia. Moreover, increased screening of patients who have fallen and patients with cognitive disorders for treatable risk factors of falling might help in putting preventative measures in place. In addition, more patients might be referred for a dietician's input to have their special dietary requirements met. Furthermore, nursing interventions might be utilised even more frequently than they are already for the management of aggressive and irritable patients. The hope is that the implementation of the above recommendations might contribute to improvements in the long-term patients' general physical health, mobility, level of functioning and quality of life.
